CDNF induces the adaptive unfolded protein response and attenuates endoplasmic reticulum stress-induced cell death.
The Cerebral Dopamine Neurotrophic Factor (CDNF) is a neurotrophic factor that has a protective effect in cell and animal models of several neurodegenerative diseases. The molecular mechanism of the protective effect of CDNF is unclear. Many neurodegenerative diseases have been related to a proteostasis dysregulation in the endoplasmic reticulum (ER). A failure of proteostasis produces ER stress, triggering the unfolded protein response (UPR) and, in the long-term, induces cell death. An adaptive UPR solves ER stress by attenuating protein synthesis, inducing chaperones expression, and degradation of misfolded proteins. Since CDNF is an ER resident protein, we investigated whether the role of CDNF is to regulate ER proteostasis. To this end, we determined the effect of CDNF in thapsigargin-induced ER stress in HEK293-T cells and cultured hippocampal neurons. Our results show that CDNF improved the viability of HEK293-T cells exposed to thapsigargin. CDNF increased levels of protective proteins of the early UPR, such as BiP, ATF4, ATF6, and XBP-1 in both HEK293-T cells and neurons. Conversely, expression of CDNF attenuated ER stress-induced apoptotic proteins, CHOP and cleaved caspase-3 in HEK293-T cells and neurons. A mutant CDNF lacking the ER retention sequence failed to protect against ER stress. In conclusion, CDNF regulates proteostasis in the ER by inducing the adaptive UPR response and inhibiting apoptotic pathways triggered by ER stress. We propose that neuroprotection induced by CDNF is mediated by regulating ER proteostasis.